The first use of methyl 2-pyridyl ketone oxime (mpkoH) in zinc(II)/ lanthanide(III) chemistry leads to the [ZnLn(mpko) From a synthetic inorganic chemistry viewpoint, methods must be devised to combine 3d-and 4f-metal ions within a dinuclear or polynuclear molecule. One of our preferred routes is a "one-pot" procedure involving a mixture of 3d-and 4f-metal starting materials and an organic ligand possessing distinct functionalities, or "pockets", for preferential bonding of the 3d and 4f ions. For example, the various anionic 2-pyridylmonoximes (Scheme 1) have been widely used to date in the synthesis of structurally and magnetically interesting 3d- We have been recently involved in a new research programme aiming to prepare, characterize and study discrete (i.e. non-polymeric), mixed Zn II /Ln III coordination cluster complexes with 2-pyridylmonoximate (Scheme 1) and 2,6-pyridylbisoximate bridging ligands. Our short-term goal is to
The first use of methyl 2-pyridyl ketone oxime (mpkoH) in zinc(II)/ lanthanide(III) chemistry leads to the [ZnLn(mpko) 3 3 and magnetic refrigerants. 4 An important feature here is the fact that 4f metal ions can contribute a large spin and, for most 4f ions, also the magnetic anisotropy needed for SMM behaviour. Furthermore, the coupling between 3d and 4f metal ions can be relatively strong in terms of superexchange interaction. However, in contrast to the plethora of studies concerning discrete 3d/4f-metal complexes, where both metal ions are paramagnetic, there is rather limited information on complexes containing Zn II (a diamagnetic 3d 10 From a synthetic inorganic chemistry viewpoint, methods must be devised to combine 3d-and 4f-metal ions within a dinuclear or polynuclear molecule. One of our preferred routes is a "one-pot" procedure involving a mixture of 3d-and 4f-metal starting materials and an organic ligand possessing distinct functionalities, or "pockets", for preferential bonding of the 3d and 4f ions. For example, the various anionic 2-pyridylmonoximes (Scheme 1) have been widely used to date in the synthesis of structurally and magnetically interesting 3d-, 8 There are three strong intramolecular (intracationic) hydrogen bonds with uncoordinated oxime oxygens (O1, O2, O3) as donors and the coordinated oximate oxygens (O6, O4 and O5, respectively) as acceptors. There are also H-bonded parallelograms of the type HOH⋯O(ClO 2 )O⋯HOH⋯O(ClO 2 )O (Fig. S2 †) and single HOH⋯O(ClO 3 ) H bonds in the crystal structure of the complex, which is further stabilized by weak intermolecular π-π stacking interactions and C-H⋯π interactions to form 2D honeycomb layers parallel to the plane formed by c and the bisection line of the a0b.
Complex 4 crystallizes in the monoclinic space group Cc. Its structure consists of dinuclear molecules [ZnDy(NO 3 ) 2 -(mpko) 3 (mpkoH)]. The molecular structure of 4 is similar to that of the cation [ZnEu(mpko) 3 (mpkoH) 3 ] 2+ , the main difference being the replacement of two N,N′-bidentate chelating mpkoH ligands of the latter with two bidentate chelating nitrato groups in the former (Fig. 2) . This replacement gives neutral molecules (and not cations) in 4 and the Dy III centre is thus bound to an O 7 N 2 donor set. The coordination polyhedron of Dy III can be described as a spherical capped square antiprism (Fig. S3 †) with the oxime nitrogen N8 as the capping atom, although descriptions as a spherical tricapped trigonal prism and muffin are equally acceptable. Again there is evidence for a strong intramolecular O4-H(O4)⋯O3 H bond; two weak C-H⋯π interactions (Fig. S4 †) Upon maximum excitation at 400 nm, solid 4 displays photoluminescence at 448, 483 and 540 nm at room temperature (Fig. 3) . The most probable origin of emission is ligandbased as the excitation and emission spectra of both mpkoH and 4 are observed in the same region. Thus, somewhat to our disappointment, no significant Dy III emission was detected.
Almost identical excitation and emission spectra are observed for solid samples of 1·2H 2 O and 3·2H 2 O (Fig. S5 and S6 †), supporting our view that no Ln III emission appears. Although not desirable, this is not an unusual situation for lanthanide(III) complexes with certain types of organic ligands. 16 In our case, this means that the energy transfer from the organic ligands to Ln III is not efficient, probably because the energy levels of the excited states of these ions lie higher than that of the excited state of the {Zn-mpko (Fig. 4, left) . The decrease in χ M T is due to the progressive depopulation of the Dy III excitedstate Stark sublevels. 16 The small upturn below 2 K could be due to a weak ferromagnetic interaction between the complexes. 17 The field dependence of magnetization shows that the magnetization reaches 5.4 μ B at 70 kOe after a rapid increase at low fields (Fig. 4, right) . The observed non-saturated magnetization at the highest field is much lower than the expected 10 μ B for the Dy III ion indicating some anisotropy in the system.
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The dynamic magnetic properties of 4 were probed using ac susceptometry. Practically no signals for the out-of-phase component of the ac susceptibility were observed in the absence of a dc field at 1.8 K (Fig. S7 †) . However, an intense signal is observed with the application of an external dc field of 1000 Oe. Thus, on application of this field the positions of the maxima of the out-of-phase signals become strongly frequency-dependent (Fig. 5) as expected for a Single-Ion Magnet (SIM). The application of this field suppresses fast zero-field tunnelling of the magnetization, which is a well-documented behaviour for Ln III -based SIMs and SMMs. 17 To calculate the characteristic time and the barrier to relaxation of 4, the relaxation times were fitted with the frequencies occurring at the χ″ max of the frequency-dependent ac susceptibility data ( This suggests that the relaxation might follow a quantum regime below 4 K or that there is more than one thermally activated relaxation process in the complex. Thus, complex 4 can be termed as an "emissive field-induced SMM/SIM". 1c, 19 The observation of more than one well-resolved pathway for magnetic relaxation remains a rarity among mononuclear SMMs.
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Conclusions
In conclusion, the members of the first two families 
